Summary : The incorporation of [14C] formate and [8-14C
]adenine into nucleic acid in blood-forming cells was studied by the autoradiographic technique.
The isotopic markers were injected subcutaneously into young rats weighing from 100 to 150 g three times every 24 hours and the animals were examined 3 hours after the last injection.
In the case of [14C]formate injection, erythroblasts exhibited extremely strong labeling in contrast to weaker labeling of other blood-forming cells . In the case of [14C]adenine administration, on the other hand, immature cells of the granuclocytic series as well as immature reticulum cells (proliferating cells of reticular tissue) were much more heavily labeled than were other blood-forming cells, particularly the erythroblasts which revealed weak or no labeling. By digestion or extraction of DNA, RNA or both from cells with DNase, RNase or hot 10% perchloric acid treatment, respectively, it was confirmed that the observed heavy labeling of any type of cells with either [14C]formate or [14Cladenine was due chiefly to incorporation of the radioactive materials into nuclear DNA.
The present results are discussed together with the findings of earlier studies on lymphoid cells which indicate that, in certain cell types, the patterns of [3H] deoxycytidine labeling differ considerably from the corresponding patterns of [3H] deoxycytidine labeling.
The present and earlier findings provide evidence to substantiate that, among blood-forming cells, there are considerable variations in the labeling patterns of nuclear DNA depending on differences in the radioactive DNA precursors used as well as in the cell types. 
Materials and Methods
Young male rats of the Wistar strain weighing from 100 to 150 g were used in the present experiments.
One group (5 rats) was injected subcutaneously with [14C]formate ([14QHCOONa ; specific activity, 40-60 mCi per mmole) at a dose of 1 pCi per g of body weight three times every 24 hours. Another group (5 rats) was similarly injected with [8-14C]adenine (specific activity, 40-60 mCi per mmole). The radiochemicals were purchased from New England Nuclear Corp., Boston, Mass., U. S. A.
At 3 hours after the last injection of the isotopic markers, the rats were sacrificed and the blood-forming organs, together with the liver, small intestine (jejunum), kidneys and adrenals, were removed for autoradiographic examination.
Both sections and smears were prepared from the blood-forming organs (thymus, lymph nodes, spleen and bone marrow), while the other organs were examined merely from tissue sections.
The tissues were fixed in Carnoy's fluid and the smears in methyl alcohol.
After embedding in paraffin, the tissues were cut serially at 4 p thick. The sections and smears were extracted in 5% trichloroacetic acid at 4°C before the preparation of autoradiographs.
Autoradiographic procedures Autoradiographs were made using Sakura NR-M2 liquid emulsion.
The exposure time was 2-4 weeks for sections and 4-6 weeks for smears. The sections were stained with hemalum-eosin or methyl green-pyronine and the smears with Giemsa solution after photographic processing.
DNase and RNase treatments
Since formate and adenine are known to be incorporated into both DNA and RNA, confirmation of the incorporation of the radioactive materials into DNA was carried out with DNase I and RNase A (Worthington Biochemical Co., Freehold, New Jersey, U. S. A.) treatments as described by Amano (1962) , before dipping in emulsion. In addition, both DNA and RNA were extracted by hot 10% perchloric acid treatment (70°C for 20 min).
Results

Labeling patterns of blood-forming cells with ['4C]formate
The most striking feature of the formate labeling of the blood-forming cells was that carbon-14 incorporation took place to a far greater extent into erythroblasts than into other types of cells. In the splenic red pulp, numerous heavily labeled erythroblasts were found densely aggregated (Fig. 1A, B) . Among the erythroblasts, the most intense labeling was observed at the polychromatic and orthochromatic stages (Fig. 2C) . However, proerythroblasts and basophilic erythroblasts also exhibited fairly strong labeling.
After RNA had been extracted from the cells by RNase treatment, the label of the erythroblasts remained essentially unaltered, although there was a reduction in labeling intensity to some extent, and the silver grains became more distinctly localized over the nuclei of the erythroblasts (Fig. 1A, B) . In contrast, the labeling intensity of these cells was reduced to a large extent after extraction of DNA from the cells by DNase treatment (Fig.  1C ). After both DNA and RNA had been removed from the cells by treatment with hot perchloric acid, the label of the erythroblasts disappeared almost completely (Fig. 1D) . It is apparent therefore that PC]formate had been preferentially incorporated into the nuclear DNA of the erythroblasts.
The immature cells of the lymphocytic series and of the reticulum (or reticular) cells* were poorly labeled with [14C]formate (Fig. 2B) . However, such types of cells as cortical thymocytes and germinalcenter cells exhibited relatively strong labeling compared to the scanty labeling of other types of lymphoid cells. The former cell types remained distinctly labeled even after RNA had been extracted with RNase treatment (Fig. 2A) . After treatment with either DNase or hot perchloric acid, the label of the lymphoid and reticular cells disappeared to a large extent. The labeling patterns of precursor cells of the granulocytic and monocytic series with [14C]formate were similar to those of cortical thymocytes and germinalcenter cells (Fig. 2C) .
Other (Fig. 3a-d) . Among the former cell types, promyelocytes, myelocytes and metamyelocytes as well as premonocytes exhibited strong labeling even after RNase treatment (Fig.  3a-d) . In addition to the above-mentioned cell types, immature reticulum (or reticular) cells (proliferating cells of the reticular tissue) of the spleen and lymph nodes, as well as of the bone marrow, were intensely labeled with [14C]adenine (Fig. 4A, B) . Although to a much lesser extent, the cells of the lymphocytic series, cortical thymocytes and germinal-center in particular, were also labeled (Fig. 4A) . Cells lining the hepatic sinusoids were unlabeled.
The labeling intensity of the lymphoid cells was greatly reduced by treatment with RNase, whereas the autoradiographic Special attention was directed towards immature reticulum cells (proliferating cells of reticular tissue) since these cells were heavily labeled with [14C]adenine. reaction of the reticulum cells remaiend almost unaltered after such treatment and the silver grians became more distinctly localized over the nuclei than previously (Fig. 4B) . The label of the reticulum cells and that of the granulocytic and monocytic precursors vanished almost completely following treatment with either DNase or hot perchloric acid (Fig. 4C, D) . These results indicate that the DNA of reticulum cells as well as that of granulocytic and monocytic precursors is intensely labeled with [14C]adenine.
Finally, it should be noted that some cell types of the connective tissue were as heavily labeled with PC]adenine as the reticulum cells of the spleen and lymph nodes.
Such cells were found in fairly large numbers in the lamina propria of the intestinal villi as well as in the interstitial spaces of the kidney. These findings are of particular interest for providing new criteria by which to identify the cell types of blood-forming cells. As an example, it is interesting to note that the few small round cells resembling erythroblasts, which occasionally occurred within the hepatic sinusoids as small cell clusters, revealed strong DNA labeling with [14C]formate but no such labeling with [14C]adenine. For this reason, such cells may be regarded as true erythroblasts which had emigrated from the bone marrow or spleen to the hepatic sinusoids. Another example is that some cell types of the connective tissue which were as The mechanisms by which such differences arise are complicated and will be discussed in a subsequent paper. graphic study on DNA synthesis in lymphoid tissues of the rat using tritiated thymidine and deoxycytidine.
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